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The arguments of the above article do not apply to the papers which it criticizes, and contain 
several key errors, including a fundamental misunderstanding about the equivalence principle. 
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Hawking radiation from black holes [l[ is a well es- 
tablished prediction of quantum field theory on curved 
space-times d B II B !, 0] • The intuitive picture of tun- 
neling out of the black hole was made precise by Parikh 
& Wilczek Q], and can be summarized in a simple di- 
agram (Fig[T]). This method used a quasi-stationary or 
adiabatic approximation. In full quantum field theory, 
the trapping horizon shrinks gradually, becoming time- 
like so that escape from the trapped region is possible. 
While many derivations of Hawking temperature do not 
obviously generalize beyond stationary cases, we have re- 
cently shown that a Hamilton-Jacobi variant of the tun- 
neling method can be so generalized, yielding a local tem- 
perature for a trapping horizon 0, [ToL [ll[ • 

Sadly there are a tiny but vociferous minority who do 
not believe in such tunneling at all, and instead believe 
that they have disproved it already. The latest such foray 
by Belinski [ijj], which cites [1, M, [ll| among others, is 
the subject of this Comment. We begin by noting that 
the paper does not allege any specific error in the quite 
straightforward calculations, e.g. jlQ |. but instead makes 
arguments of principle as to why the effect is impossible, 
which turn out to be groundless if one actually makes 
relevant calculations, as follows. 

1. The author begins with the statement that the 
"argumentation of all these papers are as fol- 
lowing" , then goes through a calculation for the 
Schwarzschild black hole in the usual (t, r) co- 
ordinates. We did not use those coordinates in 
d> 03 [H| j since they break down at the horizons 
and so are inadmissable. 
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FIG. 1: Space-time diagram of pair production just inside a 
Schwarzschild black hole of mass M, with an outgoing particle 
of positive energy E and an ingoing particle of negative energy 
— E: including back-reaction, the black-hole mass is reduced 
to M — E and so its trapping horizon shrinks, allowing the 
outgoing particle to escape. 



2. The author argues that classical trajectories can- 
not exit through the future horizon. But we are 
doing quantum physics, allowing for back-reaction, 
as above. 

3. The author argues further about trajectories, which 
are irrelevant; the method ^QUEH derives a tem- 
perature which is a property of a section of the 
trapping horizon, independent of trajectory. 

4. The author claims that the calculations might 
apply to the past horizon rather than the fu- 
ture horizon, which is the opposite of the truth. 
For instance, the derivation in [10] used advanced 
Eddington-Finkelstein coordinates, which break 
down at past horizons but cover future horizons, 
where the temperature was derived. 

5. The author claims that the effect is impossible 
by "the equivalence principle", since in a "lo- 
cally inertia! system the equations of geodesies and 
Hamilton-Jacobi equation for the action are the 
same as in flat Minkowski space-time" (his ital- 
ics). This reveals a fundamental misunderstanding 
of the equivalence principle. The most that such an 
argument could show is that, at a given space-time 
point, there exist observers, necessarily inertial, for 
whom the method yields no temperature. In the 
simplest example of a Schwarzschild black hole, the 
static observers are not inertial but accelerating, in 
order to remain static in the gravitational field, as 
required by the equivalence principle (our italics). 
They do measure a non-zero temperature, as is well 
known [J H i, H H, 1, 01 and confirmed by the 
Hamilton-Jacobi method [3, [13, HH • 

6. The final paragraph claims some problem with 
space-times which are non-static, or apparently 
non-static in given coordinates. Our version of the 
Hamilton-Jacobi method 

@, 0, H3 applies to non- 
static space-times. 
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